Background: This study determined the frailty status and its association with mortality among older patients. Design: A prospective cohort design. Setting: Study was conducted at the medical wards Participants and study tools: Four hundred and fifty older patients (>60 years) were followed up from the day of admission to death or discharge. Information obtained includes socio-demographic characteristics and clinical frailty was assessed using the Canadian Study of Health and Aging (CSHA) scale. Bivariate and multivariate analyses were carried out using SPSS version 21 at a p <0.05. Results: Overall, frailty was identified in 285 (63.3%) respondents. Mortality was significantly higher among frail respondents (25.3%) than non-frail respondents (15.4%) p=0.028. Logistic regression analysis showed factors associated with frailty were: male sex (OR=1.946 [1.005-3.774], p=0.048), non-engagement in occupational activities (OR=2.642 [1.394-5.008], p=0.003), multiple morbidities (OR=4.411 [1.944-10.006], p<0.0001), functional disability (OR=2.114 [1.029-4.343), p=0.042], malnutrition (OR=9.258 [1.029-83.301], p=0.047) and being underweight (OR=7.462 [1.499-37.037], p=0.014).
INTRODUCTION
Frailty is a biological syndrome defined as "a state of vulnerability resulting from progressive, cumulative physiological declines in reserve capacity and fitness across multiple body systems". 1, 2 Frailty is characterized by a loss of physiological reserves and, consequently, an inability to maintain homeostasis to combat a disease or injury with the common signs and symptoms which include fatigue, weight loss, weakness, low activity level, slow motor performance, and cognitive loss. 2, 3 Research, however, suggests that frailty may be present in up to 50 -80% of medical in-hospital older patients. 3, 4 Frail older persons have difficulty in coping with acute stressors such as hospitalization which often leads to poorer health outcomes. 2 Two major frailty models have been described in the literature. 5 First is the biologic syndrome model (frailty phenotype) described by Fried et al., which is suitable for the identification of non-disabled older persons at risk of negative events. 6, 7 The measure is based on having three or more components of five phenotypic criteria namely; weakness, slowness, low level of physical activity, self-reported exhaustion, and unintentional weight loss. 5 Second is the burden model (the frailty index) which is cumulative of functional deficits identified in a comprehensive geriatric assessment. 5 -7 The frailty index quantifies the functional, physiologic and psychologic conditions in addition to ascertaining the effectiveness of interventions and health status trajectories especially during hospitalization of older persons. 2 Frailty is associated with mortality. 3, 8 Although research in high-income countries abounds, there is limited information in low and middle-income countries (LMICs). Nigeria alongside many countries of the world is also experiencing the global phenomenon of population ageing. However, ageing in Nigeria is occurring alongside weak health systems and service provisions which ill-equipped
METHODS

Study site
This study which was part of a large project on the mortality among older patients and has been previously reported. 9 Briefly, data were collected from patients in the medical wards of the University College Hospital (UCH), Ibadan. UCH is the first tertiary hospital in Nigeria founded in 1957 and has 1000 beds. Medical outpatients' clinics, Emergency Department, and General outpatients' clinic are the gateways for the admission of older patients to the medical wards which have 150 beds covering the major specialties (gastroenterology, pulmonology, infectious diseases, neurology, cardiology, nephrology, dermatology, and endocrinology). Medical in-hospital older patients are managed by consultant physicians and resident doctors.
Study population
A total of 450 older male and female older patients (≥ 60 years) admitted to the medical wards were enrolled during the study period (May 2013 and November 2014) consecutively. The sample size was derived using the prevalence value for the best estimate of mortality among older patients admitted to medical wards in Nigeria. 10 The ages of the respondents were determined by the direct recall and by the table of historical events if they could not recall their ages. 11, 12 Proxies who included the caregivers and close relations were interviewed in place of older patients who were too ill, unconscious or aphasic. Those who did not give their consent were excluded from the study.
Study design
This was a prospective cohort study. Patients aged 60 years and above who admitted in the medical wards were recruited and followed-up. Patients' recruitment was between May 12th, 2013 and November 30th, 2014. Subsequently, all patients who met the inclusion criteria were recruitment consecutively until the desired sample size was attained.
Respondents were observed from day of admission till discharged or death. At admission, each patient had baseline investigation such as full blood count, urinalysis and fasting plasma glucose. Frailty assessed within the first 24 hours of admission. Clinical parameters such as blood pressure, pulse rate and temperature were taken each day.
Instrument
A pretested, semi-structured, interviewer-administered questionnaire was utilized for the data collection. Information obtained included sociodemographic characteristics and clinical profile. In addition, the Canadian Study of Health and Aging (CSHA) clinical frailty scale was used to assess the frailty among the respondents. 13 The frailty scale is an effective measure of frailty index and provides predictive information similar to that of other established tools about mortality. 13 It is rated from 1= very fit to 7= severely frail based on the clinical profile of the patients. 13 Furthermore, the ten-item Barthel's basic activities of daily living (BADL) tool was used to assess the functional disability. 14 Functional disability was defined as needing assistance in at least one of the basic activities of daily living. 15 The Short Form − 12 version 2 health survey (SF-12V2) was employed to measure the quality of life of the respondents. 16 The physical component summary (PCS) and mental component summary (MCS) scores of the SF-12 were dichotomized at the mean scores (high vs. low) (PCS = 36.5; MCS = 42.5). 17 The 'six-item screener' which is a brief and reliable instrument with diagnostic properties comparable to the full Folstein's Mini-mental state examination (MMSE) was used for the assessment of cognition.18 Malnutrition was assessed using the 'Mini-nutritional assessment-short form' (MNA-SF). MNA-SF had been used previously among older Nigerians. 19, 20 The level of generalized anxiety and depression was measured with the 'Hospital Anxiety and Depression Scale' (HADS), a 14-item tool (seven questions each for generalized anxiety and depression). 21, 22 The questionnaire was available in both English and the local language (Yoruba). The instrument was translated to Yoruba and back-translated to English to ensure the original meanings were maintained. Subsequently, the instrument was pretested in another facility apart from the study site. The questionnaire was administered in the patient's preferred language (English or Yoruba) by trained research assistants who were bilingual. Height was measured using a stadiometer (Seca, Hanover, USA) to the nearest 0.1 centimeters (cm) and weight with weighing scale (Hana, Shenzhen, China) to the nearest 0.1 kilograms (kg).
The body mass index (BMI) was calculated using weight (kg) divided by height (meter) squared. BMI was then categorized as underweight (< 18.4 kg/m2), normal (18.5-24.9 kg/m2), overweight (25.0-29.9 kg/m2) and obesity (BMI ≥ 30.0 kg/m2). 23 
Ethical consideration
Approval for the study was obtained from the University of Ibadan/University College Hospital Institutional Review Board (UI/EC/12/0390). Each respondent/ proxy gave informed consent before the interview.
Statistics
Data entry, cleaning, and analysis were carried out using the Statistical Package for Social Sciences version 21 (SPSS 21). Descriptive analysis was carried out and appropriate charts were used to illustrate categorical variables. Chi-square statistics and student t-test were used to test associations between categorical variables and continuous variables respectively. The relationship between significant variables at bivariate analysis and the outcome measure, frailty were explored using the logistic regression analysis at p < 0.05.
RESULTS
A total of 450 older patients were recruited with a mean age of 71.5 (±8.0) years and female to male ratio of 1.08. Two hundred and eighty-five (63.3%) respondents had frailty and 14% were rated as having severe frailty. As shown in Figure 1 , a higher proportion of males (30.5%) had mild frailty, while a higher proportion of females (25.8%) was apparently vulnerable to frailty.
Figure 1 The frailty status of the respondents by sex
Other sociodemographic characteristic factors which were significantly associated with frailty included increasing age (p = 0.006), male sex (p = 0.017), higher educational status (p = 0.036), non-engagement in occupational activities (p = 0.002) and lower social classes (p = 0.013). See Table 1 . The relative risk for mortality among frail respondents was 1.76 (95% CI 1.05 -2.96). There was a significant increase in the proportion of in-hospital deaths with the frailty status (p = 0.010) Table 3 shows the clinical parameters associated with frailty. These include: BMI (p = 0.028), malnutrition (p = 0.022), cognitive impairment (p <0.0001), functional disability (p <0.0001), self-reported physical inactivity (p = 0.010), depression (p = 0.007) and having ≥5 morbidities (p <0.0001) were statistically associated with frailty. 
DISCUSSION
This study provides much-needed information about the prevalence of frailty and associated factors among older persons on hospital admission in a tertiary institution in Nigeria. The prevalence of frailty among elderly varies across different settings. For instance, studies have shown that frailty is higher in the hospital than in the community 5 , among people of African descent compared to the Caucasians and geographical location (lowest prevalence obtained among the Europeans). 5 However, documented variability in the findings of frailty may be due to differences in the definition and tools used for the surveys. 5 Our reported prevalence of frailty (63.3%) was similar to those from other low and medium income countries (LMICs) but was lower than the European reports. 4, 24, 25 This finding may be attributable to the differences in the age definition of the elderly where the European studies used 65 years and the LMICs used 60 years. 5 Most studies reported a higher prevalence of frailty among the older women which would appear different from our observations. 5, 6 However, our finding was in tandem with studies from other LMICs where a higher prevalence of frailty was reported among hospitalized older men than women. 4, 24 A possible reason for these observations is that older men have higher hospitalization rates with more severe and disabling conditions as some other authors have observed. 4, 24 Furthermore, in this study, age was observed to be significantly associated with frailty. This finding is supported by other research which highlights the significant decline in the physiology of the body system (homeostenosis) with age. 26 In addition, old age is associated with increased prevalence of disability and the cumulative burden of diseases.7 The relative risk for mortality of 1.76 among the frail respondents in this study is comparable to the range of 1.36 to 5.52 documented among frail inhospital older patients in a recent systematic review. 2 However, this finding is not surprising as frailty is characterized by multisystem dysregulations, leading to a loss of dynamic homeostasis, decreased physiologic reserve, and increased vulnerability for subsequent morbidity and mortality. 5 Our report showed that despite differences in the settings, there is a similarity in the risk borne by the older patients on hospital admission if the similar frailty measure was used. These include the presence of multiple morbidities, male sex functional disability, malnutrition and sedentary lifestyle (OR = 2.6) were the predictors of frailty. Though frailty is a distinct entity, this finding further reinforced the belief that there is significant overlap between the aforementioned factors and frailty. 7 Frailty leads to significant physical and functional decline, and it is difficult to reverse.
There is, therefore, a need for healthcare workers to appreciate the challenges faced in managing acutely ill older patients. This necessitates holistic management in order to identify vulnerable older patients needing prompt medical attention during hospitalization.
Strength and limitations
This was a prospective cohort study which spanned all the major medical specialties. To our knowledge, this study is the first to document frailty and associated findings among hospitalized older patients in Nigeria. The hospital-based setting may account for the high prevalence of frailty in comparison to the findings among community-dwelling older persons.
CONCLUSION
The high prevalence of frailty among medical in-hospital older patients is a medical challenge. The finding of modifiable predictors such as multiple morbidities, malnutrition, functional disability and sedentary lifestyle calls for a concerted public health action to address these factors which could lead to or worsen hospitalization outcomes.
